| INTRODUCTION

Controversies and concerns regarding racial disparities in health care
for adults and children are well documented in the United States. 1, 2 Racial and ethnic differences in pain response and pain management have been persistently reported in a wide variety of settings. [3] [4] [5] [6] In the emergency department (ED), racial and ethnic differences in wait times, use of pain medications for abdominal pain including pain associated with acute appendicitis have been reported. [7] [8] [9] Furthermore, black and Hispanic children have been shown to be less likely to receive opioid drugs for acute pain treatment in the ED. 10 About 3.3 million children undergo ambulatory surgical procedures every year in the United States. 11 Unfortunately, many of these surgical procedures are associated with pain requiring intervention in the postanesthesia care unit (PACU). 12, 13 Opioids are the mainstay of treatment for acute postoperative pain despite their known side effects and related adverse events. 14 Most studies to date have focused on the anesthetic and surgical factors associated with higher acute postoperative pain, 12, 13 thereby largely ignoring the inter-patient variability in pain behavior and opioid requirement.
One increasingly recognized determinant of postoperative pain experience and opioid requirement in children is the subject's ethnicity. 15 In this retrospective study, the investigators found that Latino children received 30% lower doses of opioids than their white peers.
Given that this was a retrospective study with relatively small sample sizes, there is a clear need to critically examine the role of race/ethnicity in the PACU administration of analgesia.
To date, few investigators 15, 16 have specifically examined race/ ethnicity-based differences in PACU pain management of children following ambulatory surgical procedures. Consequently, the broad objective of this study was to evaluate race/ethnicity-based differences PACU analgesic treatment of pain among children who underwent painful elective ambulatory surgery. Based on existing data from the ED and other settings 8, 9, 15, 16 we hypothesized that racial/ethnicity-based differences would be present in the PACU pain management of children recovering from anesthesia. Following the rationale that severe PACU pain will be associated with increased odds of opioid administration, we further tested the secondary hypothesis that children's race/ethnicity does not determine the odds of PACU analgesic administration for postoperative pain (pain score ≥7). Exploring simple self-report measures such as race/ethnicity could help identify children who are likely to require analgesic intervention upon recovering from anesthesia in the PACU which could prove critical to the provision of "personalized analgesia".
2 | ME TH ODS
| Study design
This report is part of a larger ongoing study to determine the inci- 
| Study population and data source
Patient enrollment occurred on randomly selected weekdays during the preoperative interview. All patients scheduled for outpatient surgery on selected days were approached for possible inclusion in the study. Perioperative caregivers (anesthesiologists and nurses) did not know subject recruitment days in advance nor were they aware of the study's hypotheses. Trained research assistants (RAs) collected baseline clinical and anthropometric data on study enrollees. In order not to interfere with nursing care and PACU throughput, postoperative data were abstracted in real time from nursing notes by the RAs. Patients with chronic pain disorders or those taking preoperative analgesic medications were excluded from the study. Patients were also excluded if they were unable to self-report their pain after surgery (significant cognitive impairment). Additionally, patients undergoing nonsurgical or painless procedures like magnetic resonance imaging (MRI) or computerized tomographic (CT) scans were not enrolled in this study. Finally, we only included painful surgical procedures identified by the intraoperative administration of i.v.
analgesia (opioid or nonopioid), use of local anesthetic infiltration or nerve block.
| Outcome measures
Our primary outcome measure was the administration of PACU analgesia (total, i.v. opioid, and nonopioid) by race. After surgery, children were monitored in the PACU, where analgesic administration and consumption were recorded. PACU analgesic administration was recorded
What is known on the subject
• There is evidence suggesting that minority children are at a disadvantage when acute pain treatment has been critically examined in hospital settings especially in the Emergency Department.
What this study adds
• We examined early postoperative pain management of children recovering from anesthesia and found no evidence in our setting of ethnic/racial bias against minority children. There was a "minority advantage" when it comes to using strong opioid analgesia. Race was not a significant factor in the treatment of severe postoperative pain. 
| Multivariable regression analysis
To fit two multivariable logistic regression models, we estimated the In order to determine whether the relationship of racial class and PACU receipt of any analgesia or receipt of i.v. opioids in the PACU is moderated by first arousal pain score, we included the interaction between racial/ethnic identity and first arousal pain score in the logistic regression model. Goodness of fit of the logistic regression models was assessed using the Hosmer-Lemeshow test. 17 All
reported P values were two-sided and a P value of <.05 was considered to be statistically significant.
An a priori sample size calculation was not performed for this study, because the sample size was drawn as a subset of a larger study population. A post hoc power analysis showed that ethnic/ra- 
| RESULTS
A total of 807 parents were approached to participate in the study of whom 36 were not recruited. Six patients were excluded because of surgical cancelation while the remaining 30 subjects did not consent to participate in the study. Refusal to participate in the study did not vary by ethnicity. Therefore, to date, 771 children (boys=426 (55.6%) have been enrolled. The mean (AESD) age of the subjects was 9.64AE4.03 years and majority of the enrollees were white children (80.3%). Other described racial identities were as follows: African American 8.3%; Latino American 5.8%; Asians Americans 4.0, and others 1.7%. Due to the low proportion of patients belonging to the nonwhite racial categories, the race/ethnicity variable was collapsed into a white vs minority variable and subsequent analyses were along these lines. Baseline clinical and perioperative variables were comparable between the two groups except for a significantly higher prevalence of overweight/obesity among minority children ( In the initial bivariate analyses, there was no evidence of statistically significant differences between the racial groups in the rates of PACU administration of any analgesia (white children 36.8% vs minority children 43.4%, P=.134) or nonopioid analgesia (15.8% for white children vs 15.1% for minority children; P=.832). We did, however, find that minority children were significantly more likely to receive i.v. opioid analgesia in the PACU than their white peers (Figure 2A) . Indeed, among those with mild pain (N=566), minority children were twice as likely as their white peers to be given i.v. opioids (22.2% for minority children and 11.1% for white children; P=.002).
Furthermore, minority children were also more likely to receive i.v.
morphine overall (Figure 2A ) and for treating severe postoperative pain ( Figure 2B ). We found no significant differences in our setting between the racial groups in the likelihood of a child being treated with any i.v. analgesic for severe postoperative pain ( Figure 2B ).
Interestingly a higher proportion of white children were treated for severe PACU pain with a faster onset and shorter acting opioid (i.v. fentanyl) than minority children. This difference was, however, not statistically significant ( Figure 2B ).
| Surgical procedure subgroup analysis
Given that surgical procedures are associated with varying degrees of invasiveness and thus postoperative pain, we conducted subgroup analysis of patients who underwent tonsillectomy AEadenoidectomy (T&A, N=105). T&A is a very common procedure in children and it is known to be associated with significant perioperative pain. 12, 17 In this subset of patients, minority children were more likely to have undergone T&A than their white peers (minority children 19.6% vs white children 9.8%; P=.01). There was, however, no difference by race in the odds of receiving PACU i.v. opioids among those with clinically important pain (documented pain score ≥4). In this analysis, 88.2% of minority children vs 75.6% of white children received PACU i.v. opioids for moderately severe pain (OR 2.4, 95%CI=0.47-
12.45; P=.2).
Next, we also examined the two most frequent orthopedic procedures in this ambulatory surgical cohort to determine whether there are racial differences in the distribution of these orthopedic procedures. The two most frequent procedures were "hardware removal" N=36 and open reduction and internal fixation (ORIF),
N=22. There was no significant difference by racial category in the distribution of these procedures (hardware removal minority children 42.1% vs white children 50.7%; P=.506); ORIF, minority children 26.7% vs white children 36.5%; P=.478).
In Table 2 we display the results of our multivariable analysis adjusted for racial group, age, gender, intraoperative use of opioid, and 
| DISCUSSION
In this prospective cross-sectional study of children and adolescents, we report for the first time in an ambulatory surgical cohort, that race/ethnicity did not appear to affect the overall likelihood of a child receiving analgesic medication in the PACU. More importantly, race/ethnicity was not a factor in the administration of i.v. opioid or any analgesia for documented severe pain. Indeed, we demonstrated that minority children were more likely than their white peers to receive i.v. opioid overall and for documented mild postoperative pain. There thus appear to be a "minority advantage" in the frequency of i.v. opioid use among our subjects.
Acute postoperative pain is associated with increased postoperative complications, prolonged postanesthesia care unit (PACU) and hospital stay, delayed ambulation, unplanned hospital admission, increased hospital costs, and patient dissatisfaction. 12, 18, 19 To this end, patients and their family members expect good perioperative pain control. Additionally, the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) has determined that prompt assessment and management of pain are required standards for all hospitals. 20 Identification of specific patient group at risk for early postoperative pain will encourage individual attention to their management. Determining whether postoperative pain is worsened by race or ethnicity, and why this occurs, should facilitate the development of "personalized analgesic" regimens for children undergoing ambulatory surgical procedures.
Racial disparity is a highly charged and contentious topic in contemporary America. That disparity in health care exists is well documented, 3,5-10 so much so that achieving health equity is one of the major goals of the Healthy People 2020. 21 Disparities in acute pain management have been most extensively documented in the ED where ethnic/racial minorities have been shown to receive pain medications less frequently and in lower doses than their white peers. Perhaps more disconcerting is the report that minority patients were less likely than white patients to receive strong analgesia for documented severe pain. Although pain is a highly subjective experience, we can surmise that even if the etiology of pain among children presenting to the ED is different from postoperative pain, it is improbable that the subjective experience will differ substantially. Consequently, we speculate that practical differences between the ED and PACU may partially explain some of our findings. Most PACU have "open ward design" and possibly a more favorable nurse: patient ratio than the
ED. An open ward design permits direct line of sight to the children and relatively short distances between bays which facilitates simultaneous observation of several patients, thus making for prompt identification and treatment of a child in pain. Furthermore, symptoms such as abdominal pain, dental pain commonly investigated in ED studies may be considered "nondefinitive conditions" 23 and therefore subject to misinterpretation and reluctance to treat. On the other hand, postoperative pain is due (for the most part) to what was "done" to the patient in the operating room and it can be confirmed by simple observation thus warranting prompt treatment.
We realize that physical differences between the ED and PACU construction are insufficient to explain the racial differences in opioid analgesic administration observed in our study subjects. Previously reported biologic differences 22, 24 may partly explain the higher rates of opioid requirements by minority children. There may also be cultural dissonance 25 in the interpretation of pain behavior by the predominantly white PACU nurses in our hospital. Although a PACU nurse may elect to attempt nonpharmacologic methods to pacify a distressed white child with documented mild pain, he/she may opt for pharmacotherapy for a minority child. Health provider factors have been previously shown to affect pain assessment and treatment of minority adult patients. 24 There is unfortunately no way to confirm this from the present study design.
Our findings of the association of PACU pain and pain intervention with longer PACU LOS agree with previous studies. 
| Limitations
This study has several strengths including large sample size and prospectively collected variables which reduce the likelihood of misclassification bias. Analgesic (especially opioid) administration in the PACU is strictly monitored; therefore, patients with documented analgesia did receive the drugs thus removing the confounding effect of prescribed drugs not actually getting to the patient. Despite these, the present report does have some limitations. First, we could not determine the invasiveness of the surgical procedures which could affect pain severity or the nurses' decision to treat pain in the PACU. Second, we did not collect data on our subjects' pain coping skills, their socioeconomic status, or their genetic makeup, factors that could potentially affect pain perception and the need to receive analgesics. We did not collect insurance data on our subjects but know from hospital data that 20% of our patients are on Medicare/ Medicaid. However, the focus of the present study was on recovery room pain, so we had no reason to believe that insurance status would be a factor in the recovery room since this information would have been collected at the pre-surgical visit. Whereas insurance status may be highly relevant to choice of care in emergency department setting 9 or in the choice of regional anesthesia care offered to patients, 28 most providers do not consider a patient's insurance status in the PACU. We do recognize the strong association between insurance status and socioeconomic standing and the strong possibility that socioeconomic status is likely NOT equally distributed between minorities and nonminorities. To this end, caregivers could easily determine for themselves what kind of social group a given patient/family is coming from and this could affect the care given (just as race might). Future investigators should endeavor to explore the possible association of insurance and socioeconomic status on the PACU pain management in children.
Furthermore, we did not examine the consequences of PACU analgesia treatment such as pruritus and respiratory depression. It would have been informative to see whether these varied by racial group and whether these complications affected the nurses' decision to treat a particular child's pain. We also recognize the problem with aggregating all minority ethnic groups into one category, which we did because of sample size considerations. Differences in biological and socioeconomic profiles among ethnic minorities may account for some of our results. Finally, our findings may not be applicable to populations with substantially different racial mix from ours.
In conclusion, we found no persuasive evidence in our setting that disparities in pain management exist among children recovering from surgery and anesthesia, a particularly vulnerable population. Indeed, we found that minority children were more likely to receive strong opioid analgesia for mild pain and they were just as likely as their white peers to be treated for documented severe pain. Despite these findings from a single center study, studies such as ours are needed to foster future research and improve education about ethnic differences in pain experiences and management in the perioperative setting. There is a clear need to direct increased efforts toward the improvement of perioperative analgesia for all patients and healthcare providers ought to strive for the difficult but attainable goal of personalized analgesia for all patients. To this end, future investigators should expand on our study by exploring the role of specific race/ethnic classification on perioperative care in general and postoperative analgesia use in particular. Exploring whether or not perioperative care-gaps exists based on specific racial grouping in future studies should help clarify some of the issues we were unable to address in the present report.
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